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Friction characteristics of sillimanite,/ LY12 composites manufactured

by liquid forging catching up through extrusion

CHEN Wei" 2, LUO Shoirjing’

(1. Mechanical Engineering Department,

The Academy of Armored Forces Engineering, Beijing 100072, China;

2. Jiangsu Fasten Bloc Corporation, Jiangyin 214433, China;

3. School of M aterials Science and Engineering,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: By using liquid forging catching up by extrusion technique, a new sillimanite particle reinforced LY 12 alu-

minum alloy composite is produced, which has the similar properties as those of hot-extrusion product. M easurement of

tribological properties reveals that the friction and wear properties of the composites are improved greatly, and the wear

resisting properties increase with increasing particle volume fraction of sillimanite. By this extrusion technique, the silli-

manite particles are inlaid into the matrix by strong three-direction pressing stress, in which it is hard to pull out. When

being acted on by a friction, the sillimanite particles give support to the matrix, thus high wear resisting properties are ob-

tained.

Key words: liquid forging catching up by extrusion; friction and wear; sillmanite; aluminum alloy

HATAERRIE E MR S, SR 2 R A
SiC,  ALO3 55 H A6 22 J7 VLI 15 ROk Bl A0 21 4, 3L
FLIRB SR AR B, Sic, B R 30~ 60 JT/
kg, W T RGBT ZNH .

4 A ( Sillimanite) & —Ff HEE S A H I
KK 0w AR AR, Ak 2k ALO, -
Si0,, IS ZEA RN 63. 1% AL03+ 36. 9% SiO,,

WREHN 3.23~ 3.27 g/em®, FAHRER . IR L A
R MR UM B v, JF HAMARAE B, T 584X
1.5~ 2, AL AEERHEKESME A S
PUELBRAE | Ll s, SR A B . A SCIE# R
HH — A RORE 18 508 <5 i B 25 MR B i % TV —iE
WIEE G, WHRER ML T Z, KA AE RN
SRMURL, BFSUHCIE R R S S AR MR, JUH

O FEEWH: BHRARBSEELSEBINH (59475055) ; EuiLa HRBAE 4% B0 E

AR H#H: 2003 - 05— 18; 51T HH#: 2003-09 - 19

EF R B B(19657), B, BEI#HEZ, Wt

WIREE: B B, B#d%, 1L J5; Fmail: zgychenw ei@ sina. com; cherr wei@ chinafasten. com



F1aEHE2 M

MR BL, 55 WUBGESTREL AR T/ MR A R BRI B IR AT + 239 ¢

BB, B BB LR .

| Qs
L1 bk

R AR LY 12 8464, AN
RERPTR KA AL PR A 2R A ks kA5 A, 4
W21, HREEA 70 Um, REUEMAHALHE, AR
EFIE K 0%, 7. 5% R 15% .

® 1 LA E R
Table 1 Chemical composition of sillimanite

(mass fraction, %)

Al 03 Si0, K»0 Na,O
56. 68 39.31 0.34 0.05
MgO Fe203 TiO, Ca0
0. 68 1.88 0.90 0.97

L&A EERBE, BT RR EREIE
IR, B 3.2~ 3.25 g/em’, FEKHEEE 6.0~ 7.5,
7E1 500 CUL N EAEE 1.5%, MiE#E
b 1545 CHAL KRR A, IR 7%~ 8% KA
JZ K .
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Stiring slurry
and adding particles

Melting aluminum alldy

A7 0] AR (BRI HE N o SRR RS AL, PR S TR
THEZE &AL L | 40~ 100 CEYE, MBFi1EE
PSR 1% AT, RGOk A
i iR (800 °C, 2 h) LAHERS b 8] 7K 43 1 i
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Fig.1 Technological process of test material production
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Fig. 2 Relationship between volume fraction of
sillimanite particle and grind ratio
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Fig. 3 Morphologies of friction surface of samples with different volume fraction of

sillimanite particle under load of 40 N
(a) —0%; (b) —7.5%; (c¢) —15%
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Fig. 4 Morphologies of friction surface of samples with different volume fractions of

sillimanite particle under load of 80 N
(a) —0%; (b) —7.5%; (c) —15%
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Fig.5 Morphology of interface between
sillimanite particle and matrix
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Fig. 6 Distribution morphology of

sillimanite particles
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Fig. 7 Fractograph of
sillimanitep/ Al composite
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